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BACKGROUND OF THE INVENTION 
Field of the Invention 

10 The present invention relates in general to the field of information handling 

system cooling, and more particularly to a system and method for information 
handling system cooling fan operating curve selection. 

Description of the Related Art 

As the value and use of information continues to increase, individuals and 
1 5 businesses seek additional ways to process and store information. One option 

available to users is information handling systems. An information handling system 
generally processes, compiles, stores, and/or communicates information or data for 
business, personal, or other purposes thereby allowing users to take advantage of the 
value of the information. Because technology and information handling needs and 
20 requirements vary between different users or applications, information handling 

systems may also vary regarding what information is handled, how the information is 
handled, how much information is processed, stored, or communicated, and how 
quickly and efficiently the information may be processed, stored, or communicated. 
The variations in information handling systems allow for information handling 
25 systems to be general or configured for a specific user or specific use such as financial 
transaction processing, airline reservations, enterprise data storage, or global 
communications. In addition, information handling systems may include a variety of 
hardware and software components that may be configured to process, store, and 
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communicate information and may include one or more computer systems, data 
storage systems, and networking systems. 

Information handling systems have adapted over time to handle an increasing 
number of tasks with processors and other components that operate at increased 

5 cycles to perform increased numbers of calculations in reduced time. One problem 
that arises with more powerful processing components is that such components tend 
to create increased amounts of excess heat. In order to ensure proper operation of the 
components, information handling systems typically incorporate cooling equipment, 
such as a cooling fan that maintains a flow of external air through the information 

10 handling system chassis and over the processing components. To maintain adequate 
cooling airflow, information handling system manufacturers generally layout 
components within the chassis to effectively transfer excess heat while also 
attempting to meet other design constraints, such as reduced acoustics, cooling 
component costs and complexity at assembly. Thus, for example, as new processors 

1 5 are released with different heat generation characteristics, manufacturers face new 
design challenges to ensure that cooling requirements for the processor are met. To 
meet these challenges, manufacturers typically adapt cooling fan performance 
characteristics and chassis airflow characteristics for each information handling 
system configuration. However, changing these characteristics for each new 

20 processor is an expensive proposition, especially where other constraints are 

impacted, such as acoustic constraints, shock and vibration constraints and chassis 
component specifications. 

Generally, information handling system manufacturers make design tradeoffs 
that plan within current designs the flexibility to adapt cooling subsystems for use 

25 with future processor revisions and speeds. This tends to have negative cost and 
acoustic impact on existing designs since the possible thermal limits of to-be- 
developed processors are unknown. For instance, thermistor-based fan controllers 
sense the temperature within an information handling system chassis to adjust fan 
speed and thus maintain the temperature within defined constraints. As another 

30 example, intelligent fan controllers include an integrated circuit that determines fan 
speed through a number of inputs such as processor temperature, chassis temperature, 
fan RPM, and other sensors. Where such closed-loop cooling systems seek to 
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maintain thermal conditions that differ from the thermal conditions desired for a given 
information handling system configuration, suboptimal processing and acoustic 
performance often results. 

SUMMARY OF THE INVENTION 

5 Therefore a need has arisen for a system and method which dynamically 

selects cooling system parameters based on an information handling system 
configuration. 

In accordance with the present invention, a system and method are provided 
which substantially reduce the disadvantages and problems associated with previous 
10 methods and systems for managing information handling system operating 

temperature. A cooling system controller uses cooling system parameters to set 
cooling system performance based on an information handling system configuration, 
such as the heat generation characteristics of a CPU identified on the information 
handling system. 

1 5 More specifically, an operating curve selector configures an operating fan 

controller with cooling system parameters to maintain a cooling fan operating curve 
on an information handling system. The cooling system parameters are stored in a 
cooling system parameter table on the information handling system, such as in 
firmware, by correlating one or more cooling system parameters to one or more 

20 components. The operating curve selector identifies the predetermined components 
by an identification code and looks-up the cooling system parameters from the table 
that are associated with the identified components. For instance, a CPU identification 
code establishes minimum and maximum temperatures for the associated CPU along 
with correlating fan speed settings for sensed temperatures with that operating range. 

25 As another example, an identification code associated with a chassis or chassis 
component, such as a cooling shroud, establishes fan operating speed ranges in 
combination with CPU type identification. An update module provides updated 
cooling system parameters from a remote location for either periodically updating the 
table or when a look-up results in an identification code not recognized by the table. 
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Selectable cooling fan operating curves aid in manufacture by adapting a given 
cooling fan system for optimal acoustics with a variety of information handling 
system configurations, including a variety of CPU and chassis types. 

The present invention provides a number of important technical advantages. 
5 One example of an important technical advantage is that cooling fan operations adjust 
to adapt to different information handling system configurations to provide optimal 
cooling and acoustic performance. Dynamic selection of cooling fan performance 
curve parameters based on processor and chassis identification automatically adjusts 
cooling systems as appropriate at system manufacture to reduce cooling system 

10 design costs and assembly. Dynamic selection in deployed systems adjusts cooling 
fan performance in the event of changes to information handling system 
configuration, such as replacement of a system's processor. Cooling fan performance 
parameters are updated in deployed systems through network or other interfaces as 
new processors or other configuration factors are released so that cooling constraints 

1 5 are met regardless of the availability of associated parameters at initial manufacture of 
an information handling system. 

BRIEF DESCRIPTION OF THE DRAWINGS 



The present invention may be better understood, and its numerous objects, 
features and advantages made apparent to those skilled in the art by referencing the 
20 accompanying drawings. The use of the same reference number throughout the 
several figures designates a like or similar element. 

Figure 1 depicts a side cutaway view of an information handling system 
having a selectable cooling fan operating curve; and 

Figure 2 depicts one example of cooling fan operating curves. 

25 DETAILED DESCRIPTION 

A cooling fan operating curve for a cooling fan to use to cool an information 
handling system is selected from operating curves stored on the information handling 
system with the selection based on a detected configuration of the information 
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handling system, such as the CPU type. For purposes of this disclosure, an 
information handling system may include any instrumentality or aggregate of 
instrumentalities operable to compute, classify, process, transmit, receive, retrieve, 
originate, switch, store, display, manifest, detect, record, reproduce, handle, or utilize 

5 any form of information, intelligence, or data for business, scientific, control, or other 
purposes. For example, an information handling system may be a personal computer, 
a network storage device, or any other suitable device and may vary in size, shape, 
performance, functionality, and price. The information handling system may include 
random access memory (RAM), one or more processing resources such as a central 

10 processing unit (CPU) or hardware or software control logic, ROM, and/or other types 
of nonvolatile memory. Additional components of the information handling system 
may include one or more disk drives, one or more network ports for communicating 
with external devices as well as various input and output (I/O) devices, such as a 
keyboard, a mouse, and a video display. The information handling system may also 

1 5 include one or more buses operable to transmit communications between the various 
hardware components. 

Referring now to Figure 1, a side cutaway view depicts an information 
handling system 10 that selects a cooling fan operating curve based on the 
configuration of one or more components of the information handling system 10. 

20 Components that process information for information handling system 10 include a 
CPU 12, memory 14, a hard disk drive 16 and basic input output system (BIOS) 18. 
Although each of these components generate excess heat during operation of 
information handling system 10, CPU 12 generally produces the greatest amount of 
excess heat. A heat sink 20 located over CPU 12 aids in removal of excess heat by 

25 extending into a cooling airflow and offering a greater surface area for heat transfer. 
The cooling airflow is provided by a cooling system 22 that draws air from the 
exterior and through the interior of a chassis 24 that houses the components. The 
nature of the cooling airflow depends upon the path provided for the airflow through 
chassis 24 with the efficiency of heat transfer and acoustics effected by the size and 

30 shape of chassis 24 as well as the presence of air shrouds or other devices to help 
direct the airflow. 
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Cooling system 22 is a fan 26 aligned to flow air through the interior of 
chassis 24 at variable speeds determined by a fan controller 28. Operation of fan 26 
at slower speeds reduces heat transfer and acoustics so that information handling 
system 10 runs more quietly but at higher temperatures. Operation of fan 26 at higher 
5 speeds increases heat transfer and acoustics so that information handling system 10 
runs more loudly but at lower temperatures. Fan controller 28 selects fan operating 
speed based on feedback control to maintain a desired fan operating curve versus 
sensed cooling system performance. Cooling system performance is measured 
through sensors, such as a processor edge diode temperature provided by a CPU heat 

10 sensor 30, chassis temperature provided by chassis heat sensors 32, fan operating 
speed provided by a fan speed sensor 34, and other cooling system performance 
sensors. Cooling system parameters within fan controller 28 establish a desired 
operating environment within which components of the information handling system 
are designed to operate. For instance, different central processing units have 

1 5 temperature operating ranges that vary in their upper and lower constraints as well as 
their range. 

Fan controller 28 has an operating curve selector 36 that automatically adapts 
cooling system parameters to maintain cooling system performance within an 
operating range associated with components of information handling system 10. 

20 Operating curve selector 36 communicates with BIOS 18 to obtain the identity of 
selected components and looks-up the components in a cooling system parameter 
table 38. For instance, cooling system parameters are correlated by CPU type, chassis 
type or a combination of both factors. Operating curve selector 36 configures fan 
controller 28 to apply the cooling system parameters for recognized components so 

25 that temperature constraints for the components are met without excessive acoustics. 
In the event that an unrecognized component is identified that is not found in cooling 
system parameter table 38, a default operating curve is selected that increases cooling 
capacity at the expense of acoustics in order to reduce the risk of thermal failure. In 
one embodiment, an update module 40 interfaces with a network 42 to locate 

30 unrecognized component cooling system parameters from a remote location, such as a 
manufacturer web site. Update module aids manufacture of information handling 
systems by adapting a given cooling system for use with a variety of information 
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handling system configurations and also helps to ensure that future modifications 
made by a consumer, such as replacement of a cooler-operating CPU with a hotter- 
operating CPU will not lead to thermal failure. In an alternative embodiment, 
operating curve selector 36 calculates an operating curve by applying mathematical 
5 models of desired cooling to processor thermal characteristics. Calculating of 

operating curves on board the information handling system from processor thermal 
characteristics reduces the need for transfer and storage of numerous operating curves 
for various chassis configurations. 

Referring now to Figure 2, a graph depicts an example of cooling fan 

10 operating curves created from cooling system parameters. The solid line is an 

operating curve for a cooling fan configured to cool a CPU with the identification 
code CPU ID X. The dotted line is an operating curve for a cooling fan configured 
to cool a CPU with the identification code CPU ID Y. Each operating curve has a 
PWM JMIN that defines the operating duty cycle of the cooling fan when the sensed 

1 5 processor edge diode temperature is less than a temperature of TMIN. Each 

operating curve has a PWM_MAX that defines the operating duty cycle of the cooling 
fan when the sensed processor edge diode temperature is greater than a temperature of 
TRANGE. The cooling fan operating duty cycle between TJVIIN and TRANGE is 
set by a linear relationship. As illustrated by Figure 2, the X CPU has a larger 

20 temperature range that requires smaller step increases of cooling fan duty cycle. In 
comparison, the Y CPU has a smaller temperature range that requires greater step 
increases of cooling fan duty cycle. Thus, selection of the CPU_ID_Y curve where an 
information handling system is configured with a Y CPU results in reduced acoustics 
in the lower temperature range while selection of the CPU_ID_X curve where an 

25 information handling system is configured with a X CPU results in reduced acoustics 
in the higher temperature range. If the cooling fan had to adapt to either CPU, then, in 
order to ensure adequate thermal capability, the greater of the two duty cycles at each 
temperature would have to be used resulting in excess acoustics for each type of CPU 
at some point in each operating temperature range. 

30 Although the present invention has been described in detail, it should be 

understood that various changes, substitutions and alterations can be made hereto 
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without departing from the spirit and scope of the invention as defined by the 
appended claims. 



